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barrier breakdown. 1 Color photograph presents oval lesions in the macular. 2 Spectral domain optical coherence tomography (SD-OCT) is the primary imaging modality for the diagnosis of CSC; 3 Enhanced-depth imaging (EDI) have supplied full-depth visualization of the choroid, enhancing the morphological analysis of the vessels in choriocapillary, Sattler's and Haller's layers. 3 Fundus autofluorescence (FAF) could reflect RPE functions and allow a detection of alterations at different phases and types of CSC. 4, 5 Fluorescein fundus angiography (FFA) indicates the origin of leakage of acute CSC. 6 In spite of not compulsiveness for the diagnosis of CSC, but FFA is helpful to confirm the diagnosis and provides a guide for possible photodynamic therapy. 7 Indocyanine green angiography (ICGA) has become the gold standard of the visualization of the choroidal vasculature and CNV complicating CSC. 8 However, FFA and ICG were not only both invasive examations and a spetrum of contraindication, but also not suitable for observation of microvascular changes of retina and choriocapillary during follow-up time.
Optical coherence tomography angiography (OCTA) is a new-noninvasive imaging modality that allows the visualization of blood flow of retina and choriocapillary, appling to evaluate retinal vascular disease. [9] [10] [11] Signal strength is positively correlated with blood perfusion. 12 Recently, several studies applied OCTA to assess the presence of CNV in CSC patients with variable and noncomparable results. 13, 14 However, less research focus on the microvascular changes of retina and choriocapillary in eyes with acute CSC. 15 Because serous retinal detachments resolve spontaneously within three months in most acute CSC episodes, 1 A 6-mm-line vertical and horizon scans across the center of fovea and a 19-line scan covered (5.8×4.3 mm) area on the fevea were obtained by SD-OCT. The CMT was measured using Spectralis software. 16 The subfoveal choroidal thickness (SFCT) was measured using enhanced-depth imaging scans as the axial distance from the RPE to the sclera interface. All images were obtained by two independent well-trained operators.
Observers assessed the OCTA data using the best-quality 3 × 3-mm scan and controlled the corrected segmentation for the 12 patients before reporting the data. All data were presented as mean and standard deviations.
Results
A total of 12 eyes in 12 patients (8 men and 4 women) were included in the study.
The demographic characteristics of the patients are listed in Table 1 . The mean ± SD age were 45.50±9.69 years (range, 25-63 years). The BCVA values (mean ± SD) in the eyes with acute CSC at baseline (logMAR) were (0.27±0.23) (range, 20/25 to 20/100), and at 3 months (0.08±0.15) (range, 20/20 to 20/50), respectively (p=0.03). The CMT values (mean ± SD) in the eyes with acute CSC at baseline and 3 months were (420.33±123.43) μm, (296.42±114.01)μm (p=0.018), respectively (Table 1 ). The SFCT values (mean ± SD) in the eyes with acute CSC at baseline and 3 months were (376.42±72.66) μm, (280.08±100.61)μm (p=0.013).
The FAZ areas of the SCP were (0.33±0.11) mm 2 at baseline and (0.32±0.92) mm 2 at 3 months (p=0.915) in acute CSC eyes using OCTA software. The mean vessel density value of SCP, DCP and CC in acute CSC eyes (shown in Table 2 ) and fellow eyes (shown in Table 2 ) were evaluated by OCTA and Image J software respectively .
The morphology of SCP, DCP and CC was presented by OCTA , comparing the microvascular changes, and the extent and range of angiectasis at baseline and 3 months. (shown in Figure 1 
Discussion
In acute CSC, OCTA could be a potentially useful imaging modality for providing a real-time direct visualization of the blood flow in the SCP, DCP and CC in the process of self-resolve, contributing to provide theoretical basis for the mechanism of acute CSC. In a previous study, based on dye angiography combined with SD-OCT, we were only able to identify subretinal fluid and leakage of RPE. However, in the present study, OCTA can enhance to detect the microvascular morphology and density of SCP, DCP and CC at baseline and 3 months. Although the key mechanisms of acute CSC are choroidal hyperpermeability and congestion, the choroidal circulation is not only for the choroid, but also for the RPE and as far as the lateral part of the retinal inner layer (ie, the deep capillary region). 17, 18 Birol et al. confirmed in an animal model that the deep capillary bed is conducive to the oxygen requirements of the photoreceptor layer. 18 In their study, the primary oxygen supply to photoreceptor layers was derived from the choroidal circulation, but 10%-15% was derived from the retinal circulation. 19 As oxygenation of the fovea is somewhat different from that of the perifoveal retina, it would be useful to discuss this and any other potentially relevant correlations regarding the foveal and perifoveal areas. 18 OCTA: optical coherence tomography angiography; SCP: superficial capillary layer;
SFCT: subfoveal choroidal thickness; SCP, DCP and CC presented the density measured by OCTA software; SCP',DCP' and CC'showed the density measured by Image J software. The manifestation of microvascular in superficial capillary layer (SCP), deep capillary layer (D Figure 2 En-face OCT imaging of outer layer in a man at the age of thirty-six by the model of 3mm×3m The vascular morphology of deep layer and choroidal capillary layer in a man at the age of th
